severe liver disease associated with extremely high liver copper concentrations who do not have Wilson's disease or Indian childhood cirrhosis.2-9 These cases may be divided into two groups; the first being infants in whom the copper accumulation has been attributed to excess copper intake from their water supply and a second group of older children with no evidence of excess copper intake.
We present a further family exemplifying the second condition and describe a newly validated method of studying copper kinetics using the stable isotope 65Cu. We suggest that this condition is inherited in an autosomal recessive manner.
Case report AAM was born in Bangladesh in 1983, came to the United Kingdom in 1986, and presented in 1990 with a six week history of jaundice, anorexia, and weight loss. He was found to have a firm enlarged liver. An older brother had died in Bangladesh at the age of nine years after jaundice for two years. Before death he developed abdominal distension and swollen legs. No investigations were available. Also, a paternal uncle had died in 1989, again in Bangladesh, aged 20 years after six months of jaundice and abdominal swelling. There is no history of excessive copper ingestion in AAM.
AAM had a mild iron deficiency anaemia, normal prothrombin time, and abnormal plasma concentrations of liver enzymes (Table  I) . Plasma caeruloplasmin and copper were normal, but the urinary excretion of copper was increased especially after penicillamine challenge (Table II) . Liver biopsy (Fig 1) showed hepatocyte damage with ballooning, vacuolation, and intracellular hyaline inclusions as well as portal tract expansion and inflammation with early bridging. There (Table  I) , though the prothrombin time was prolonged. Plasma copper and zinc were both slightly low at 10-5 mmol/l and 9-8 mmol/l respectively (reference range for both metals 11-25 mmol/1), however, urinary copper losses remained raised (Table II) . Repeat liver biopsy (Fig 1) showed a dramatic decrease both in copper and copper associated protein, and liver copper content had fallen to within the normal range at 35 ,ug/g dry weight. Inflammation was reduced, but fibrosis and nodularity increased, the features of an inactive cirrhosis. During this admission the 65Cu enrichment study was performed. means that careful arrangements are required to get patient and isotope together, and that blood samples need to be analysed almost immediately. After 64Cu is given orally an early rise in the isotope in plasma, which is attributed to copper binding to albumin, is followed by an equally rapid fall, as copper is extracted from the circulation by the liver. In the liver the copper is bound to metallothionein (copper associated protein). From about six hours after ingestion of the copper a much more gradual rise in the plasma radio-isotope activity occurs in normal subjects as copper is incorporated into caeruloplasmin, which then passes back into the blood.2021
In Wilson's disease there is no significant incorporation of radio-copper after the initial absorption peak.20 Using the new technique of inductively coupled plasma mass spectrometry to separate the stable isotopes of copper, 63Cu and 65Cu, the same pattern of copper incorporation has been shown (G S Fell et al presented at the 2nd European Copper Research Group Meeting, April 1993). This method has the advantages that the 65Cu can be stored without decaying ready for use when required; the patient is not exposed to a dose, albeit a small dose, of radiation; serum samples can be saved and transported for analysis. We have shown that useful results can be obtained from just four venous blood samples, taken at 0, 2, 6, and any time between 48 and 72 hours, making it more acceptable for children to undergo this investigation.
